The importance of paratuberculosis, an infectious bowel disease of ruminants, and Crohn's disease, a type of inflammatory bowel disease in humans with suspected links with Mycobacterium avium subsp. paratuberculosis, is evident from the steadily increasing number of publications on these topics. Data from the Web of Science databases were analysed by authors, institutions, countries and funding agencies, involved in research. A summary of the descriptive data for the most frequently cited publications are presented here.
The portal Web of Knowledge ® (Thomson Reuters) is a unique tool for analysing search results from a very representative pool of scientific journals. Its usefulness both for evaluation of different scientific disciplines (Aksnes and Hessen, 2009; Gokceoglu and Sezer, 2009; Makris et al., 2009; Ramos et al., 2009) , and for the assessment of publication activity by institution (Hruska, 2006) or by country (Gupta and Dhawan, 2009; He et al., 2009; Makris et al., 2009) has been demonstrated by several recent publications. The previous analysis of publications pertaining to paratuberculosis covered the period from 1994 to 2004 (Hruska, 2004) . During that period, 1032 papers were published by 2519 authors affiliated with 738 institutions. An apparent increase in the number of papers published on Crohn's disease and an increase in the number of publications on paratuberculosis from the year 2000 was evident. Analyses of papers on paratuberculosis published during the last five years and a comparison of trends over the last fifteen years with respect to different parameters are the aims of this paper. The number of publications on both paratuberculosis and Crohn's disease and their intersection was monitored in each year of the fifteen-year period.
MATERIAL AND METHODS
Web of Science, Science Citations Index Expanded, Social Sciences Citation Index and Art and Humanities Index databases ® (Thomson Reuters) were used to search for relevant journal articles using "paratuberculosis OR Johnes OR Johne's" (referred to from hereon in only as "paratuberculosis") as the topic words (search profile). The topic word "paratuberculosis" does not retrieve only paratuberculosis as a disease but Mycobacterium avium subsp. paratuberculosis as well. The time span within which the searches were performed was 1995 to 2009 (last updated 16 January 2010). Possible imperfections resulting from non-uniform names of institutions were not corrected and are listed as they appeared.
The search results have been analysed using Web of Science utilities and the following parameters are presented: -The number of publications, authors, institutions and countries. -Funding agencies which supported the publication of three or more papers. Obvious inconsistencies have been corrected where two and more publications supported by one agency were re-corded under different names; the varying agency names have been united as noted in Table 7 . -Journals, publishing the highest number of papers on paratuberculosis. -Authors who published 10 and more papers on "paratuberculosis" over a five-year period, 2005 to 2009, and in the periods 1995 to 1999 and 2000 to 2004 for comparison. -Institutions from which 10 and more papers on "paratuberculosis" were published in the same five-year periods. -Countries/territories from where 10 and more papers on "paratuberculosis" were published in the same five-year periods. -Papers, published from 1995 to 2009, according to the "times cited" data.
Additionally we analysed the number of publications on "paratuberculosis", "Crohn*" and "paratuberculosis AND Crohn*" as the search profile (topic words). The keyword "Crohn*" retrieves records dealing with Crohn's disease. The results are presented in Figures 1 to 3 , in order to get a clearer picture of increasing research activity in this areas. The relative increase in the numbers of publications is demonstrated in Figure 4 and the ratio of records "Crohn*" and "paratuberculosis" and their intersection in Figure 5 .
RESULTS AND DISCUSSION
Citation frequency is a measure of the most influential publications. Publications on "paratuberculosis" (from 1995 to 2009), cited at least 80 times, are presented in Table 1 . The report by Kobayashi et al. (2005) on NOD2 represents a topic of the highest interest, e.g., dependent regulation of innate and adoptive immunity in the intestinal tract was most often cited (496 times). This reflects its importance in understanding basic mechanisms of gut immunity. The second and third most often cited publications are review articles concerning clinical epidemiology of inflammatory bowel disease (Loftus, 2004) and current concepts of the etiology and pathogenesis of ulcerative colitis and Crohn's disease (Sartor, 2006) . The paper by Ott et al. (1999) was frequently cited because it was among the first studies to estimate the economic impact of the disease on a large population of dairy cattle herds. The review articles by Clarke (1997) and Harris and Barletta (2001) , also frequently cited, highlight the value of authoritative reviews.
Papers on "paratuberculosis" published from 1995 to 2009 appeared in 405 journals, indexed in the Web of Science database. Sources (journals) with 20 or more papers are presented in Table 2 . Monitoring all important literature sources manually is impossible without the assistance of well organized databases, search engines and a perfect library service. However, critical evaluation and management of search engine results remains essential. Journals indexed in the Journal Citation Reports (having an impact factor) have the highest priority.
A summary of the numbers of publications, authors, institutions and countries concerned with paratuberculosis is presented in Table 3 . By all parameters an increase in paratuberculosis research as reflected in publications is evident in each subsequent five-year period. (Table 7) . Unfortunately, more than 80% of publications do not contain data in the field being analysed. Moreover funding agencies are frequently acknowledged inconsistently. Nevertheless the importance of this information will likely increase and funding agencies and principal investigators should be more diligent in using official names of funding agencies and correct project numbers.
The number of publications with the topic words "paratuberculosis" (Figure 1 ), "Crohn*" (Figure 2 ) and with both words "paratuberculosis AND Crohn*" (Figure 3 ) has been increasing over the last fifteen years. The same is obvious from indexed data (Figure 4) . The large and ever-increasing number of Crohn's disease sufferers mirrors the importance of this disease for public health. The parallel increase of papers on Crohn's disease and paratuberculosis confirm the likelihood of links between these diseases ( Figure 5 ). Research in all three areas, in particular the number of publications concerning paratuberculosis and Crohn's disease, has accelerated in the last five or six years. This rise in publication frequency is possibly due to the increasing incidence both of paratuberculosis in ruminants and Crohn's disease in humans and new methods available in research, diagnostics and treatment.
The expanding level of research activity in paratuberculosis, reflected by the growing number of publications in scientific journals during the last five years, demonstrate the importance of this infectious disease of cattle and small ruminants. Kazda et al. (2009) recently published a book documenting the ubiquity of mycobacteria and their significant impact on the health of animals and humans alike. Moreover, the present knowledge on the function of bacterial triggers in chronic human diseases (Carbone et al., 2005) , raises the question of whether the components of mycobacterial cell walls pose a risk as food pathogens or food borne immunoactive factors involved in autoimmune diseases and Crohn's disease. Financial losses through paratuberculosis in ruminants, food and environmental contamination To be continued To be continued Table 1 Highlighted authors have published less than 10 papers in the previous five-year periods; a number of papers published in the respective period; b number of authors publishing in the respective period with mycobacteria (Kazda et al. 2009 ), and the oftmentioned public health risk (Eltholth et al. 2009; Carbonnel et al. 2009 ) are compelling reasons for directing even more attention to paratuberculosis research and control programs for the improvement of animal health and protection of consumers. Data are available which indicate that both the incidence of paratuberculosis in ruminants and Crohn's disease in humans is increasing. Trends in publications on Crohn's disease and the growing body of literature on the relationship between paratuberculosis and Crohn's disease are the result of studies supporting a link between Mycobacterium avium subsp. paratuberculosis and Crohn's disease, a notion entertained for several decades now.
